Abstract-Study is focused on the concentration of selected elements that affect the living organism as well as individual organs. Samples of uterus and ovaries of dogs and cats were analyzed using absorption spectrometry. The average, minimum and maximum concentrations in the samples were detected and subsequently the correlations between elements were calculated. The average concentration of sodium, potassium, iron and zinc were higher in cats. Higher concentration of calcium and copper were found in the bitch samples. The cadmium concentration in cats was slightly higher compared to bitch. Lead concentrations in the samples of studied cats were 0.28±0.16 mg/kg and in female dogs were 0.24±0.14 mg/kg, mercury concentration reached the 0.01±0.01 mg/kg for cats and 0.00±0.00 mg/kg for dogs. In cats, a strong negative correlation between sodium and calcium, and a strong positive correlation between the potassium and the calcium and copper and zinc were found. Correlation analysis in female dogs showed strong correlation between sodium and potassium, sodium and copper, potassium and zinc, potassium and cadmium, potassium and lead, iron and mercury, calcium and copper, calcium and mercury, copper and zinc, copper and cadmium as well as the lead and copper and a strong positive correlation between sodium and zinc, sodium and cadmium, sodium and lead, iron and calcium, zinc and cadmium, zinc and lead, and the lead and cadmium. Pets can serve as indicators of environmental metal pollution monitored since as they inhabit the same space as men and are exposed to the same contaminants. Correlations observed for analyzed elements indicate interrelationships of monitored elements in the animal reproductive organs.
I. INTRODUCTION
The unrestricted developmental activities such as industrialization and urbanization carried out during the past few decades have given rise to serious problems of environmental pollution [1] . Contamination of the food chain with heavy metals may negatively influence both the health status as well as animal production. Unfavorable effect on the animal health may depend on the kind of the element and its dose as well as on the utility orientation [2] .
Lead (Pb) and cadmium (Cd) are important environmental pollutants present in soil, water and air. Their common sources are diverse including natural and anthropogenic processes such as combustion of coal and mineral oil, smelters, mining, as well as paint industries [3] - [6] . Anthropogenic activities and vehicular emissions contribute to the entry of toxic metals to human and animal food chains [7] . Pb does not have any detectable beneficial biological role. On the contrary, its detrimental effects on physiological, biochemical, and behavioral dysfunctions in animals and humans have been documented by several investigators [8] - [10] . Higher levels affect the central and peripheral nervous system [11] , haemopoietic system [12] , cardiovascular system [13] , kidneys and liver [10] . Pb and Cd contamination has also been associated with male reproductive toxicity in experimental animals and has the potential to produce adverse effects on fertility [14] . Pb and Cd-induced tissue damages have been attributed, at least in part, to toxicant-induced oxidative stress [5] , [15] . The aim of this study was to determine the concentration of sodium, potassium, iron, calcium, copper, zinc, cadmium, lead and mercury in reproductive organs (ovaries, uterus and fallopian tube) in female cats and dogs and to investigate potential correlations between these elements.
II. MATERIAL AND METHODS

A. Material
Samples were collected during castration and stored at -20°C during assembling. All animals came from Nitra region and at the time of sampling ranged in age from 8 months to 2 years. The majority of individuals were sexually mature and 2 females were pregnant. In the study 11 animals were analyzes, 8 cats and 3 female dogs.
B. Methods
For mercury analysis 200 µL of sample were used in the measurement. Mercury analyzer NIC MA-2 was used. Samples for mercury were not mineralized in the mineralizer (everything was done in the apparatus). Each sample was analyzed twice and if the RSD between replicates was lower than 10%, the mean was calculated and used as the final results. If RSD was higher, the sample was re-analyzed. Quality of the analysis was assessed with CRM and spikes analyses (all recoveries were between 90 and 110%). Limit of detection 0.1 ng; limit of quantification 0.208 ng [16] .
For other metals 3 mL of sample were mineralized with the nitric acid (65%, Baker Analyzed) in the open mineralization system (VelpScientifica DK20). Mineralized samples were diluted up to 10 mL with the ultrapure water. Then the flame atomic absorption spectrometer was used to quantify the elements (PerkinElmer AAnalyst 200). Each sample was analyzed twice and if the RSD between replicates was lower than 10%, the mean was calculated and used as the final results. If RSD was higher, the sample was re-analyzed. Quality of the analysis was assessed with CRM and spikes analysis (all recoveries were between 90 and 110%) [17] .
C. Statistics
The analysis of variance, one-way ANOVA test was realized to calculate basic statistical characteristic and to determine significant differences. Statistical software SAS Release 9.1 (SAS Institute Inc. Cara, USA, 2002-2003) was used. Differences were compared for statistical significance at the level P<0.05.
III. RESULTS AND DISCUSSION
This study is focused on the concentration of selected elements that affect the living organism as well as individual organs. Total 11 samples of female reproductive organs of dogs and cats were analyzed. The average, minimum and maximum concentrations in the samples were detected and subsequently the correlations between elements were calculated.
The iron in the samples of studied cats was 134. (Fig. 1) . The cadmium concentration in cats was slightly higher (0.32±0.09 mg.kg -1 ) compared to bitch (0.27±0.08 mg.kg -1 ). Lead concentrations in the samples of studied cats was 0.28±0.16 mg.kg -1 and in female dogs was 0.24±0.14 mg.kg -1 , mercury concentration reached the 0.01±0.01 mg.kg -1 for cats and 0.00±0.00 mg.kg -1 for dogs (Fig. 2) . In cats, a strong negative correlation between sodium and calcium, and a strong positive correlation between the potassium and the calcium and copper and zinc were found (Table I) . Correlation analysis in female dogs showed strong correlation between sodium and potassium, sodium and copper, potassium and zinc, potassium and cadmium, potassium and lead, iron and mercury, calcium and copper, calcium and mercury, copper and zinc, copper and cadmium as well as the lead and copper and a strong positive correlation between sodium and zinc, sodium and cadmium, sodium and lead, iron and calcium, zinc and cadmium, zinc and lead, and the lead and cadmium (Table II) . Concentration of lead, cadmium and mercury was evaluated in liver and kidney of brown hare in relation to season, age and sex. During a year, an average lead, cadmium and mercury concentrations in studied organs were the highest in winter period. Significantly higher cadmium concentrations in liver and kidney of adult brown hares were detected in comparison with juvenile individuals. Comparison of both sexes determined higher lead concentration in males in comparison with females as well as significantly higher cadmium concentration in females in comparison with male brown hares [18] - [20] .
Furthermore, in experiment the accumulation of cadmium in selected organs of animals was studied. After a single intra peritoneal cadmium administration the highest concentration were found in liver, followed by kidneys, ovaries, uterus, muscle and testes. After a daily per oral cadmium administration for 5 month the highest cadmium concentration was detected in kidney, followed by liver, ovaries, uterus, muscle and testes. Also the cadmium concentration in bovine ovaries, oviduct, uterus, testis and tunica albuginea of testis were analyzed. Surprisingly, the highest cadmium concentration was detected in oviduct. The concentration of cadmium in male reproductive organs was lower in comparison with females [21] , [22] . After a cadmium administration changes in the number of follicles with less than 2 layers as well as more than 2 layers of follicular (granulosa) cells and antral follicles were detected. The number of atretic follicles was significantly higher in all experimental groups with cadmium administration. The relative volume of growing follicles was significantly decreased and that of stroma significantly increased in experimental groups compared to control, directly suggesting the effect of cadmium on folliculogenesis. In comparison with ovaries, alterations detected in oviduct and uterus was weaker. In uterus rapid oedematization occurs caused by the blood vessel dilatation, vessel wall disarrangement and subsequent diapedesis. In detail study the effect of cadmium on the rabbit ovarian cell ultrastructure was examined. Qualitative analysis determined undulation of nuclear membrane, dilated perinuclear cistern and endoplasmic reticulum. Qualitative analysis proved alterations in various cell structures. Similar ultrastructural alterations were also found in oviduct and uterus. In Japanese quails estimation of the number of follicles undergoing atresia found significantly increased number of atretic primary as well as growing follicles in the group with cadmium administration and in the group with cadmium + selenium co-administration in comparison with control group. Co-administration of selenium showed protective effect, but only the co-administration of zinc prevents significant ovarian changes. Obtained data of in vitro experiments were confirmed also in in vitro conditions. The results of these studies proved negative effect of cadmium on the ovarian structure on the level of light as well as electron microscopy [23] - [29] .
After experimental cadmium administration to mice dose dependent accumulation of cadmium in testes was found. Morphometric analysis detected weak decrease of germinal epithelium and increased relative volume of interstitium. Also a decrease of seminiferous tubule diameter was observed. Concentration of β-carotene significantly decreased in both experimental groups, whereas the concentration of retinyl palmitate and retinol decreased only in the group with the higher cadmium dose. In rabbits experimental cadmium administration resulted in significant decrease of germinal epithelium and significant increase of interstitium in comparison with control. Germinal epithelium showed signs of alterations, with changes in basal membrane. After a lead and mercury administration to rats, dilatation of blood capillaries in interstitium, undulation of basal membrane and occurrence of empty spaces in seminiferous (germinal) epithelium of testis was observed. Apoptosis detection confirmed higher occurrence of apoptosis of spermatogenic cells. Detail morphometric analysis detected significant difference in evaluated parameters in experimental animals compared to control ones. After a nickel administration to mice a significant decrease of relative volume of germinal epithelium in comparison with control was found. TUNEL analysis confirmed significantly increased apoptosis in interstitium of animals after a nickel administration compared to control. Similar alterations cause also the cobalt administration. In in vitro conditions the effect of nickel on the structure and function of Leydig cells was studied. Testosterone production decrease even at the lower nickel concentration and subsequently linearly to the increasing nickel concentrations. Apoptosis visualization using TUNEL method detected higher percentage of apoptotic cells in experimental groups also up to 100%. Most significant cell vacuolization was detected in the group with the highest nickel concentration in medium [30] - [37] .
IV. CONCLUSION
Study is focused on the concentration of selected elements that affect the living organism as well as individual organs. The average concentration of sodium, potassium, iron and zinc were higher in cats. Higher concentration of calcium and copper were found in the bitch samples. The cadmium concentration in cats was slightly higher compared to bitch. Pets can serve as indicators of environmental metal pollution monitored since as they inhabit the same space as men and are exposed to the same contaminants. Correlations observed for analyzed elements indicate interrelationships of monitored elements in the animal reproductive organs. 
